Fast and Expressive Multi-Byte Prediction

with Probabilistic Circuits

1 Multi-Byte Prediction

m Faster text generation...
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2 Speculative Decoding

m ...With no loss in generation quality.

Reject drafted tokens that do not match the target model (exactly for

greedy and in expectation for sampling).
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Fach round commits the draft’s longest accepted prefix and re-drafts the rest.
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When the prefix is empty the target’s own byte is committed (1 token), so the loop always advances.
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We speed up a 6.5B byte-level LLM
by 5.15 x by trading off expressiveness &

efficiency with Probabilistic Circuits.
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Results (Navigating Expressiveness Axes)

Axis 1 More Mixture Components
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Axis 2 More Expressive Circuits

Speculative Sampling
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Overall Speed-Ups with MTPC

EvaByte 6.5B: 5.15X over Single Byte and 1.17 X over FF.
Llama3.2 3B Byte: 2.24 X over Single Byte and 1.17 X over FF.



